Schwannomatosis is a rare form of neurofibromatosis and is characterized by more than one schwannoma without any sign of neurofibromatosis. We report a case of a 60-year-old male patient admitted with progressive chest discomfort who was found to have six encapsulated tumors along the seventh intercostal space with a maximum tumor size of 3 × 2 × 1 cm.
Schwannomatosis of a single intercostal nerve is a very rare tumor. According to Chen et al [1] , fewer than 10 cases have been reported to date. Schwannomatosis was recently recognized as a third form of neurofibromatosis, in addition to type 1 and type 2 neurofibromatosis. Schwannomatosis is characterized by more than one schwannoma without any sign of neurofibromatosis and has been recently recognized in patients who harbor multiple non-vestibular nerve schwannomas [2] . The incidence curve of schwannomatosis plateaus from the third through to the sixth decade, is associated with pain and shows no sex predilection [3] . The microscopic appearance is characterized by the presence of Antoni A and Antoni B cells [1] . The definitive diagnosis of schwannomatosis is based on pathology [4] . Surgery is indicated for symptomatic and malignant lesions in schwannomatosis [5] . Here, we report a rare case of schwannomatosis arising from a single intercostal nerve.
CASE PRESENTATION
A 60-year-old male patient was admitted with worsening chest discomfort over a 1 month period. The patient had a 10-year history of similar vague chest discomfort. Physical examination and laboratory data were negative. A chest X-ray showed multiple ovalshaped masses overlying the left lung field and a sawtooth-like sign on the seventh rib ( Figure 1 ). Computed tomography of the chest showed multiple homogeneous, well-defined, oval-shaped, extrapulmonary tumors along the seventh intercostal space in the posterior chest wall ( Figure 2 ). Thoracoscopic surgical exploration found six encapsulated tumors along the seventh intercostal space with a maximum tumor size of 3 × 2 × 1 cm ( Figure 3 ). All of the tumors were completely resected and the histological diagnosis was schwannoma. The patient is currently symptom-free at 2-year follow-up.
DISCUSSION
Schwannoma is a benign nerve sheath tumor that is the most common neurogenic tumor of the thorax, but it is very rare to find multiple schwannomas arising from a single intercostal nerve [1] . Patients can be definitively diagnosed with schwannomatosis if they have had two or more pathologically confirmed schwannomas without radiographic evidence of a vestibular nerve tumor at greater than 18 years of age. If radiologic examination, such as brain magnetic resonance imaging is not available, then a probable diagnosis can be made if the patient has two or more pathologically confirmed schwannomas and no clinical evidence of eighth nerve dysfunction at greater than 30 years of age, or two or more schwannomas in an anatomically limited distribution without clinical evidence of eighth nerve dysfunction at any age [6] . In our case, multiple schwannomas were present in a 60-year-old man with no stigmata or family history of type 1 or type 2 neurofibromatosis. He had no evidence of vestibular schwannoma or other intracranial tumors. Multiple peripheral tumors were found in the seventh intercostal space.
Schwannomatosis is often symptom-free and is usually an accidental finding. When symptomatic, these tumors typically cause radicular pain that is distributed along the length of the affected nerve [7] . Jeppesen [8] reported an intercostal neurinoma causing recurrent chest pain. All of the other cases reported were asymptomatic [3] . Our patient had progressive chest discomfort that was possibly caused by compression of the nerve root or rib cage. However, it is interesting that numerous small tumors compressing the rib were detected under thoracoscopic surgical exploration.
The radiologic features of schwannomatosis on contrast-enhanced computed tomography include multiple, iso-or slightly hypodense, homogeneous, well-defined, oval-or round-shaped mass lesions. On magnetic resonance imaging, schwannomatosis demonstrates slightly iso-or hypointense masses on T1-weighted images, and increased signal intensity on T2-weighted images [2] . The lesion may be easily detected by computed tomography or magnetic resonance imaging; however, the lesion may be suspected from plain chest film, as in our case. On chest X-ray, the sawtooth-like sign on the seventh rib was likely induced by tumor compression.
Surgery is indicated for symptomatic lesions in schwannomatosis [9] . Our patient's chest discomfort resolved postoperatively. Intercostal schwannoma should be considered in the differential diagnosis of intercostal neuralgia, and a chest radiograph is often sufficient to demonstrate this rare but treatable condition [6] . Malignant transformation has been reported in 10% of schwannomatosis cases [10] .
Schwannomatosis has been recently recognized as a third form of neurofibromatosis, in addition to type 1 and type 2 neurofibromatosis. Schwannomatosis shares many features with the better-known forms of neurofibromatosis. Our case had no characteristics suggestive of type 2 neurofibromatosis, but we will still need to follow-up this case closely, because recurrence, although rare, has been reported.
